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Introduction
A frequent and severe complication of diabetes mellitus is associated with a variety of chronic and acute neuropathies. Diabetic peripheral neuropathies (DPN) are more common and persistent in patients with type 2 than type 1 diabetes [1] , affecting each tissue, organ, system and the whole body in approximately 60% of all patients with the disease, and even portending increased mortality [2] . DPN is a degenerative condition characterized by progressive loss of peripheral nerve axons leading to skin denervation over the duration of diabetes [3] [4] [5] , predominantly occurring in a distal symmetrical pattern [5, 6] . DPN is manifested by pain, decreased sensation and eventually complete loss of sensation. Hyperglycemia, the main characteristic of diabetes, produces the microvascular complications of diabetes including neuropathy [7] , by causing gross aberrations in global energy balance and metabolism that could lead to the pathophysiological pattern of distal to proximal injury through impaired ability to produce energy at the extremities of long axons far from the cell body. An association between hyperglycemia-derived production of reactive oxygen species (ROS) through the mitochondrial electron transport chain and the development of DPN has been well-recognized [8, 9] . This association has led to the hypothesis that glycolytic flux is increased in the diabetic peripheral neuronal system [8, 9] , contributing to mitochondrial ROS generation.
Progress in developing treatments for DPN has been slow due to our limited understanding of how disturbances in metabolic substrates produce nerve injury. Vulnerability of neuronal cells to environmental stress contributes to pathogenesis of neurodegenerative disorders. Recently, a growing body of evidence suggested that endoplasmic reticulum (ER) stress plays a key role in the pathogenesis of diabetes mellitus and the associated diabetic peripheral neuropathy as well [10] [11] [12] . ER stress is a condition resulting from abnormal folding of newly synthesized proteins in response to a variety of adverse stimulation, particularly production and accumulation of ROS. Upregulation and activation of ER stress proteins is an adaptive mechanism for protein quality control in response to adverse stimuli, but in the face of inducing metabolic disturbances, deregulation of gene expression, and apoptotic cell death after a prolonged period. The apoptotic mechanism is initiated when functions of the ER are severely impaired, to protect the organism by eliminating the damaged cells, with at least three apoptosis pathways being involved in this process [10] [11] [12] . The first of these three among the diverse array of proteins induced by ER stress is transcriptional activation of the gene for CCAAT-enhancer-binding protein homologous protein (CHOP) that mediates apoptosis. CHOP is ubiquitously expressed at very low levels [13] , but is robustly expressed by perturbations that induce stress in a wide variety of cells. CHOP is present in the cytosol under non-stressed conditions, and stress leads to induction of CHOP and its accumulation in the nucleus [13] . Overexpression of CHOP has been reported to lead to cell cycle arrest and/or apoptosis [14, 15] , whereas knockout or knockdown of CHOP exhibits reduced apoptosis in response to ER stress [16] [17] [18] [19] . On the other hand, oxygen-regulated protein 150 (ORP150) is an essential inducible ER resident heat-shock protein 70 (HSP70) chaperone that is induced by ER stress and hypoxia [20] . ORP150 is upregulated after numerous cellular insults and has a cytoprotective role in renal, neural, and cardiac models of ischemia-reperfusion injury. The cytoprotective effects of ORP150 have also been consistently observed in nerve cells [20] [21] [22] [23] [24] . Neurons with increased ORP150 expression demonstrated suppressed caspase-3-like activity. Clearly, ORP150 is an integral participant in cytoprotective pathways during ER stress [24] . Evidently, both CHOP and ORP150 are induced during ER stress in neuronal cells, and these two proteins produce opposing effects on apoptosis.
These facts prompted us to ask whether these two proteins play roles in DPN, and if yes, then how do coordinate to decide the fate of neuronal cells? To answer these questions, we carried out the present study in a rate model of type 2 diabetes and a cellular model of ER stress. Our results provide strong evidence for the critical roles of ER stress in the development of DN and also uncover CHOP/ORP150 ratio as a new mechanism for determining neuronal apoptosis during ER stress. In the early stage of ER stress, CHOP/ORP150 ratio was relatively low favoring neuronal cell survival, whereas after prolonged ER stress, CHOP/ORP150 ratio increased resulting in apoptotic cell death leading to accelerated DN.
Materials and Methods

Rat model of type 2 diabetes
Male Sprague-Dawley (Slac Laboratory Animal, Shanghai, China) rats 10-11 weeks of age were housed in our animal care facility, and food and water were provided ad libitum. At 12 weeks of age the rats were separated into eight groups: early diabetes (ED; n=10), ED + ORP150-siRNA (ED/siRNA; n=10), ED + NC siRNA (ED/NC siRNA; n=10), prolonged diabetes (PD; n=10), PD + CHOP-siRNA (PD/siRNA; n=10), PD + NC siRNA (PD/NC siRNA; n=10), ED-age-matched control (n=10), and PD-age-matched control (n=10). We used the type 2 diabetes model described by Coppey et al [25] . Briefly, the diabetes groups were fed on a high-fat diet containing 24 gm% fat, 24 gm% protein, and 41 gm% carbohydrate (45% kcal as fat, 4.7 kcal/g) [25] . The primary source of the increased fat content in the diet was lard. The control group was maintained on the control diet (3.0 kcal/g), which contained 4.25 gm% fat. Rats were maintained on the high-fat diet for 8 weeks. Afterwards, these rats were treated with streptozotocin (30 mg/kg in 0.9% NaCl. i.p.). Diabetes was verified 96 h later by evaluating blood glucose levels and rats having blood glucose level of 300 mg/dL (11.1 mM) or greater were considered to be diabetic. ED rats were maintained on the high-fat diet for an additional 4 weeks prior to experimental measurements; PD rats were maintained on the high-fat diet for an additional 16 weeks and afterwards, they were subject to experimental interventions. All control rats were sham-treated. The use of all animals in this study was approved by, and all operative procedures and animal care strictly conformed to Guidelines set by, the Animal Ethics Committee of the Anhui Medical University.
Glucose tolerance
Glucose tolerance was determined by i.p. administration of 2 g/kg glucose in rats anesthetized with isoflurane, after an overnight fast. Immediately prior to the glucose injection and at 15, 30, 45, 60, 120, 180 , and 240 min blood samples from the tip of the tail were taken to measure circulating glucose levels using glucose oxidase reagent strips with the use of glucose-oxidase reagent strips (Sigma-Aldrich). Hemoglobin A1C levels were determined using a Glyco-tek affinity column kit (Helena Laboratories, Beaumont, TX).
Thermal nociceptive response
Thermal nociceptive response in the hindpaw was measured using the Hargreaves method as previously described [25, 26] . Briefly, the rat was placed in the observation chamber on top of the thermal testing apparatus and allowed to acclimate to the warmed glass surface (30°C) and surroundings for a period of 15 min. The mobile heat source was adjusted so that it was under the heal of the hindpaw and then activated; this process activates a timer and locally warms the glass surface. When the rat withdrew its paw, the timer and the heat source were turned off and the time was recorded. Three measurements were made for each hindpaw at an interval of 5 min rest period, and the mean of the three measurements were used as the thermal nociceptive response.
Motor and sensory nerve conduction velocity
On the day of terminal studies rats were weighed and anesthetized with Nembutal i.p. (50 mg/kg, i.p., Sigma-Aldrich). Motor nerve conduction velocity (MNCV) was determined using a noninvasive procedure in the sciatic-posterior tibial conducting system as described elsewhere [25, 26] . The left sciatic nerve was stimulated first at the sciatic notch and then at the Achilles tendon. Stimulation consisted of single 0.2
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Cellular Physiology and Biochemistry Cellular Physiology and Biochemistry ms supramaximal (8 V) pulses through a bipolar electrode. The evoked potentials were recorded from the interosseous muscle with a unipolar platinum electrode and displayed on a digital storage oscilloscope (JC3202C, Hangzhou Weibo Technology Co., Ltd, China). MNCV was calculated by subtracting the distal from the proximal latency measured in milliseconds (ms) from the stimulus artifact of the take-off of the evoked potential and the difference was divided into the distance between the 2 stimulating electrodes measured in millimeters (mm) using a vernier caliper. Sensory nerve conduction velocity (SNCV) was determined using the digital nerve as described in detail elsewhere [25, 27] . Briefly, hindlimb SNCV was recorded in the digital nerve to the second toe by stimulating with a square-wave pulse of 0.05 ms duration using the smallest intensity current that resulted in a maximal amplitude response. The sensory nerve action potential (SNAP) was recorded behind the medial malleolus. Sixteen responses were averaged to obtain the position of the negative peak. The maximal SNCV was calculated by measuring the latency to the onset/peak of the initial negative deflection and the distance between stimulating and recording electrodes. The MNCV and SNCV were reported in meters per second.
Intraepidermal nerve fiber density in the hindpaw
Immunoreactive intraepidermal nerve fiber profiles, which are primarily sensory nerves, were visualized using confocal microscopy. Samples of skin of the right hindpaw were fixed, dehydrated, and embedded in paraffin [25] . Sections (7 μm) were collected and immunostained with anti-PGP9.5 antibody (rabbit polyclonal; Abcam, Hong Kong) over night followed by treatment with secondary antibody Alexa Fluor 546 goat anti-rabbit IgG (Invitrogen). Immunoreactive profiles were counted by three individual investigators that were blinded to the sample identity. All profiles within the epidermis were counted and normalized to epidermal length.
Schwann cells (SCs) culture and treatment
SCs were prepared from sciatic nerves and purified by complement lysis as described by Brockes et al [28] . Cultures were expanded in Dulbecco's modified Eagle's medium (Gibco, Grand Island, NY, USA) supplemented with 10% (v/v) fetal calf serum. SCs with 30-50% confluency were transfected with 40 nM siRNA using Lipofectamine™ RNAiMAX transfection kit (Invitrogen) according to manufacturer's protocols. SCs with 90% confluency were treated with 200 mM H 2 O 2 for 24 h. Cells at 48 h were either collected for gene expression analysis or were treated with ELISA reagent for apoptosis determination.
Small interference RNA (siRNA) treatment siRNAs targeting CHOP and ORP150, and a scrambled control siRNA were synthesized by Exiqon. Five nucleotides or deoxynucleotides at both ends of the antisense molecules were locked (the ribose ring is constrained by a methylene bridge between the 2'-O-and the 4'-C atoms) to enhance the cellular stability and target affinity [29] . For in vivo applications, siRNAs were administered to rats through intraperitoneal injection at a dose of 5 mg/kg/day for consecutive 4 days followed by another three dosages at an interval of 4 days. For in vitro applications, cultured SCs were transfected with the siRNAs using lipofectamine 2000, according to the manufacturer's instructions (Invitrogen). Before siRNA treatment, cells were starved to synchronize growth by incubating in serum-and antibiotics-free medium for 12 h. After 48 hrs, cells were collected for experimental measurements.
Enzyme-Linked Immunosorbent Assay (ELISA)
The Cell Death Detection ELISA kit (Roche Molecular Biochemicals) was employed to quantify DNA fragmentation on the basis of antibody detection of free histone and fragmented DNA, as described elsewhere [30] . SCs Following treatments with H 2 O 2 and siRNA in 24-well plates (0.7 × 10 5 cells/well) were incubated in 1 ml of lysis buffer per well for 1 h at room temperature (RT). The cell lysate was centrifuged at 2000 rpm for 10 min. A supernatant aliquot (20 ml) was added along with 80 ml of the antibody mixture (containing anti-histone and anti-DNA antibodies) to each well of the streptavidin-coated 96-well plate, followed by incubation for 2 h at RT. The reaction mix was removed, and the substrate solution was added into each well and incubated on a plate shaker at 250 rpm for 5-10 min. The intensity of absorbance at 405 nm was measured relative to that of substrate solution (blank) with a microplate reader (Rainbow, Tecan), and is expressed as relative optical density (OD) values.
Cellular Physiology and Biochemistry
Cellular Physiology and Biochemistry in PDs rats, but not in the ED group, compared to their respective age-matched control animals ( Fig. 2A) . Moreover, data in Figure 2B demonstrate that PD rats were hypoalgesic to thermal stimuli compared to control rats, whereas ED rats maintained the same level of thermal nociception as control animals. Furthermore, intraepidermal nerve fiber profiles in the hindpaw of PD rats were significantly decreased compared to control rats, but this was not observed in ED animals (Fig. 2C) . 
ER stress in sciatic nerves of high-fat/streptozotocin diabetic rats
stress plays a critical role in nerve injury, we decided to continue our investigation from this perspective. To this end, we first determined if the redox state in sciatic nerves was adversely altered in diabetes, as oxidative stress is a key factor for ER stress [10] [11] [12] . As illustrated in Figure 3A , the level of basal H 2 O 2 production in sciatic nerves was relative low in control animals, but it was robustly increased in PD rats and slightly increased in ED rats (Fig. 3A) . The unfolded protein response (UPR) or ER stress is an adaptive survival mechanism in response to the stress of misfolded protein accumulation induced by a wide variety of pathophysiologic and pharmacologic insults. The ER chaperone GRP78 is a central modulator of the UPR [34] [35] [36] . We then went on to determine if the GRP78 protein level was affected by diabetes. As depicted in Figure 3B , GRP78 was remarkably upregulated in sciatic nerves of PD rats, relative to control animals. By comparison, GRP78 protein level remained unaltered.
Moreover, CHOP protein level was markedly upregulated (by 4.14±0.31 fold), along with a moderate increase in ORP150 protein (by 1.73±0.23 fold), resulting in an increased CHOP/ ORP150 ratio, in the PD group (Fig. 3C ). In the ED group, however, the increase in ORP150 considerably exceeded that in CHOP (3.46±0.42 for ORP150 vs 1.54±0.21 fold for CHOP; Fig.  3C ) resulting in a decreased CHOP/ORP150 ratio. The same patterns of changes of CHOP and ORP150 mRNA levels were observed (Fig. 3C, left panel) . production in sciatic nerves, showing an robust increase in H 2 O 2 production in PD rats, but not in ED rats. ***p<0.001 vs control; t-test; n=10 per group. (B) Upregulation of GRP78 protein level in PD rats, but not in ED rats. ***p<0.001 vs control; t-test; (C) Alterations of CHOP and ORP150 mRNA (left) and protein (right) levels. Note that CHOP and ORP150 were both upregulated; however, the increase in CHOP exceeded that in ORP150 in PD rats, and the opposite was true in ED rats. These changes resulting in an increased CHOP/ORP150 ratio in PD and a decreased CHOP/ORP150 ratio in ED, respectively. *p<0.05, **p<0.01, or ***p<0.001 vs control; t-test. Fig. 4 . Effects of knockdown of ORP150 by siRNA on neuronal function in early stage of diabetes (ED) of high-fat/streptozotocin diabetic rats. The siRNA was modified with locked nucleic acid to enhanced cellular stability and target affinity for in vivo applications. It was administered through intraperitoneal injection. Notably, ORP150 siRNA was able to elicit the phenotypes of diabetic peripheral neuropathy (DPN) in ED rats, as reflected by the slowed motor and sensory nerve conduction velocity (MNCV and SNCV, respectively) (A), reduced thermal nociception (B), and decreased intraepidermal nerve fiber (IENF) profiles in the hindpaw (C). **p<0.01 vs control; 
Knockdown of CHOP ameliorates DPN in high-fat/streptozotocin diabetic rats
A notable finding in this study was robust upregulation of CHOP protein expression (Fig. 3C ). This protein has been shown to produce pro-apoptotic effects during ER stress [14] [15] [16] [17] [18] . Upregulation of CHOP in PD rats may thus account for, at least partially, the DPN in our model. If it is true, then knockdown of CHOP should be able to reverse DPN. Our results shown in Figure 5 indeed provide strong evidence for this notion: in vivo knockdown of CHOP by siRNA alleviated the phenotypes of DPN in PD rats. CHOP siRNA accelerated the depressed MNCV and SNCV (Fig. 5A) , sharpen the blunted thermal nociception (Fig. 5B) , and preserved the intraepidermal nerve fiber profiles in the hindpaw (Fig. 5C) . The NC siRNA altered one of these parameters (Fig. 5) .
Effects of CHOP and ORP150 siRNAs on apoptosis of Schwann cells
In response to peripheral nerve injury, myelinating Schwann cells are activated and their myelin properties are modified, resulting in altered conduction properties of nociceptive fibers [37] [38] [39] [40] . Apoptosis of SCs plays a primary role in the development of DPN [41, 42] . To see if how CHOP and ORP150 affect SC apoptosis in the setting of diabetes, we turned to investigate the effects of siRNAs to these molecules in the presence of high glucose to simulate hyperglycemia. Data in Figure 6 demonstrate remarkable apoptosis in SCs incubated with high glucose, as reflected by increased DNA fragmentation (Fig. 6A ) and enhanced caspase 3 activity (Fig. 6B ) in these cells. Treatment of SCs with CHOP siRNA rescued the cells from apoptosis, whereas treatment with ORP150 siRNA exacerbated apoptotic cell death (Fig. 6A  & 6B) . NC siRNA did not produce any of these changes (Fig. 6A & 6B ). Consistently, CHOP protein level was pronouncedly increased along with only moderate elevation of ORP150 (Fig. 6C) .
Finally, we verified the ability of the CHOP siRNA and ORP150 siRNA to knockdown their respective genes in vivo in sciatic nerves of ED or PD rats (Fig. 7A) and in vitro in SCs (Fig. 7B) . We also obtained evidence for the specificity of the siRNAs used in our study: (1) The NC siRNA had no significant effects on CHOP and ORP150 expression; (2) CHOP siRNA failed to affect ORF150 and GRP78 transcripts in vivo (Fig. 7B ) and in vitro (Fig. 7D) ; and (3) ORF150 siRNA did not alter mRNA levels of CHOP and GRP78 (Fig. 7B & 7D) . . Note (1) the lack of effect of NC siRNA (scrambled negative control construct) on CHOP and ORP150, (2) the lack of effects of CHOP siR-NA on ORF150 and GRP78, and (3) the lack of effects of ORF150 siRNA on CHOP and GRP78. ***p<0.001 siR-NA vs NC siRNA; t-test.
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Discussion
Main findings
Diabetic peripheral neuropathy (DPN) is one of the most frequently encountered complications and is characterized by progressive loss of peripheral nerve axons and manifested by pain and eventually complete loss of sensation. Effective therapy for DPN is still lacking due to our limited understanding of this problem. Here, by employing a rat model of type 2 diabetes of high-fat/streptozotocin combination and a cellular model of simulated hyperglycemia with Schwann cells (SCs), we tested the roles of endoplasmic reticulum (ER) stress and the ER stress-activated pro-apoptotic protein CHOP and anti-apoptotic protein ORP150 in DPN. The main findings in this study include: (1) No DPN was developed in the early stage of diabetes (4 weeks after diabetes), but severe DPN was consistently attained after prolonged period of diabetes (16 weeks of diabetes). The phenotypes of DPN included slowed motor and sensory nerve conduction velocity, impaired thermal nociception, and decreased intraepidermal nerve fiber profiles in the hindpaw; (2) Coincidently, at the subcellular level, while ER stress was not noticed in sciatic nerves of early diabetes, it was prominent in prolonged diabetes being manifested by robust increases in H 2 O 2 production and expression of the ER chaperon glucose-regulated protein 78 (GRP78); (3) ORP150 expression was substantially upregulated, accompanied by mild increase in CHOP expression in early diabetes, with a low CHOP/ORP150 ratio. In contrast, with prolonged diabetes, CHOP expression exceeded ORP150 expression resulting in a substantially increased CHOP/ ORP150 ratio; (4) In vivo knockdown of ORP150 to increase CHOP/ORP150 ratio rendered development of DPN in early diabetes. In contrast, knockdown of CHOP to decrease CHOP/ ORP150 ratio ameliorated DPN in rats with prolonged diabetic; (5) On the other hand, in vitro knockdown of ORP150 promoted high glucose-induced SC apoptosis, whereas knockdown of CHOP protected SCs from apoptosis. Taken together, we have provided evidence for the critical role of ER stress in the development of DN and also uncovered CHOP/ORP150 ratio as an important mechanism for determining neuronal apoptosis during ER stress. In the early stage of diabetes, CHOP/ORP150 ratio was relatively low favoring neuronal cell survival, whereas after prolonged diabetes, CHOP/ORP150 ratio increased resulting in apoptotic cell death leading to accelerated DPN.
Comparison with previous studies
The high fat fed/low dose streptozotocin diabetic rats are an animal model for type 2 diabetes [43, 44] . According to Coppey et al. [25] and Reed et al. [43] , the diabetes in these rats is analogous to the development of human type 2 diabetes when the decline in hyperinsulinemia is not able to compensate for insulin resistance and hyperglycemia occurs. In our hands, the 4-week rat models early stage, whereas the 16-week rat models late stage, type 2 diabetes [45] . Coincidently, the rats of early diabetes did not develop notable ER stress and DPN, while those of late diabetes were characterized with severe ER stress and DPN.
Schwann cells are the principal glia of the peripheral nervous system, which function to support neurons. Schwann cells wrap around axons of motor and sensory neurons to form the myelin sheath. They are involved in many important aspects of peripheral nerve biologythe conduction of nervous impulses along axons, nerve development and regeneration, trophic support for neurons, production of the nerve extracellular matrix, trophic support for neurons, production of the nerve extracellular matrix, modulation of neuromuscular synaptic activity, maintenance of axons and are crucial for neuronal survival, etc. The phenotypic alterations of peripheral nerve function in late stage diabetes in this study may well be ascribed to Schwann cell injury and dysfunction. Schwann cell injury is expected to slow motor and sensory nerve conduction velocity, impair thermal nociception, and decrease intraepidermal nerve fiber profiles [37] [38] [39] [40] . Moreover, the apoptosis of Schwann cells induced by hyperglycemic insult may account at least partially for the progressive loss of peripheral nerve axons leading to skin denervation [41, 42] . 
Cellular Physiology and Biochemistry
One mechanism that could explain the observed apoptosis of Schwann cells and reduced intraepidermal nerve fiber profiles is the development of ER stress in our models. ER stress is an important biochemical mechanism for protein quality control and cell death as well [10] [11] [12] 46] . A number of signalling pathways are activated during ER stress, which either mediate survival or apoptotic signal. The balance between the pro-apoptotic and anti-apoptotic forces determines the cell fate under the conditions of ER stress. CHOP is among the ER stress-induced pro-apoptotic factor. Our results demonstrate that though CHOP expression was upregulated in both early and late diabetes, the upregulation in late diabetes was far stronger than in early diabetes. In contrast, the changes of ORP150 expression showed an opposite pattern: the magnitude of ORP150 upregulation was much greater in early than in late diabetes. Consistent with previous studies [16] [17] [18] [19] [20] [21] [22] [23] [24] , our results demonstrate that CHOP elicited damaging effects whilst ORP150 produced cytoprotective actions on Schwann cells and sciatic nerves. Moreover, in late diabetes, the delayed but robust increase in CHOP expression overweighed the mild increase in ORP150 expression, resulting in manifestation of the adverse effects of ER stress leading to DPN. In agreement with this notion, knockdown of CHOP alleviated the phenotypes of DPN in vivo and apoptosis in Schwann cells in vitro. In early diabetes, however, the early increase in CHOP expression was mild compared to the robust increase in ORP150 expression and the adverse effects of CHOP might be offset by the beneficial actions of ORP150; thus, no DPN was detected. Most strikingly, is the observation that . These data suggest that the ratio of CHOP to ORP150 is more important than the individual level of these two proteins in determining the cell fate and the associated function of peripheral nerves. However, we admit that more detailed experiments are required to verify this issue.
Potential implications of the study
The findings of this study imply that DPN develops only with prolonged diabetic status when severe ER stress has been developed; therefore interventions can well be implemented during this lag period to retard or even prevent DPN. One of the possible interventions is to knockdown CHOP expression, based on our results showing the aberrant upregulation of CHOP and the efficacy of CHOP siRNA in ameliorating DPN. Alternatively, overexpression of ORP150 should also be able to achieve the same goal of alleviating DPN. The principle is to reduce the ratio of CHOP/ORP150. Though our data are not conclusive, but open up an opportunity for future studies on this sissue.
Possible limitations of the study
Precaution must be taken when interpreting our data from systemic administration of siRNAs, as the improvement of peripheral nerve function or relief of DPN may result from indirect effects on other organs/tissues. For instance, the siRNAs may act on pancreatic β-cells or on the metabolic pathways to alter the diabetic status that in turn changes DPN, albeit our data summarized in Table 1 indicate that the siRNAs did not affect blood glucose and HbA1C concentrations. Although it appears that CHOP/ORP150 ratio plays a more important role in DPN than either of these two proteins, no reliable and definite values on the ratio could be obtained using Western blot analysis, as different antibodies are not comparable in quantification.
Conclusions
Collectively, we have presented evidence for the involvement of ER stress in the development of DPN in the setting of type 2 diabetes. In particular, the signaling mediators of ER stress CHOP and ORP150 play important and counteracting parts in determining the development of DPN, with CHOP favoring DPN and ORP150 being against DPN.
